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Description

Background of the Invention

[0001] The main landing gear of larger aircraft often
have multiple axles on a bogie beam (or axle truck), with
the bogie beam being pivotally coupled at an approxi-
mate midpoint to a support member of the landing gear
assembly, typically an oleo-pneumatic shock strut. Such
landing gear assemblies also often include a pitch trim-
mer assembly that is generally in the form of a telescopic
actuator coupled between the bogie beam and a lower
portion of the shock strut. The pitch trimmer assembly
has a number of possible functions including controlling
the position of the bogie beam relative to the shock strut
during landing and take-off phases, where for example
it is often desirable for the forward portion of the bogie
beam, and hence forward axle and wheel set, to be an-
gled upwards, i.e. angled towards the underside of the
aircraft, during the initial portion of the landing phase.
Other functions of the pitch trimmer assembly include
placing the bogie beam in a desired orientation relative
to the shock strut to facilitate storage of the landing gear
assembly within the landing gear bay of the aircraft, and
also for the pitch trimmer to provide a degree of damping
of the pivoting motion of the bogie beam whilst the aircraft
is moving across uneven ground.
[0002] Most bogie pitch trimmers are required to act
as a spring to rotate, or bias, the bogie beam to a desired
neutral position between two extremes of travel. This typ-
ically requires the pitch trimmer actuator to be capable
of being driven in both directions of its travel, i.e. driven
both towards an extended and a retracted position. This
typically requires at least two dynamic seals or glands to
provide seals between the actuating fluid, typically hy-
draulic fluid, held under pressure within the pitch trimmer
actuator and the exterior of the pitch trimmer, as well as
requiring, in the case of hydraulically actuated pitch trim-
mer actuators, hydraulic pressure lines attached to both
sides of the hydraulic piston within the actuator, as well
as at least one hydraulic return line.
[0003] A problem typically experienced with such hy-
draulic pitch trimmer actuators is a leakage of the actu-
ating fluid at each of the dynamic seals. At a first approx-
imation, this leakage is proportional to the number of dy-
namic seals (and their diameter, i.e. total circumferential
length of dynamic sealing). Hence the ability to provide
a centre-seeking pitch trimmer assembly having a reduc-
tion in the number and size of dynamic seals required
would be beneficial.
[0004] EP 2896517 A1 describes an aircraft landing
gear having two hydro-pneumatic shock absorber struts,
the length of at least one of which can be actively con-
trolled. GB 2510412 A describes a pitch trimmer for an
aircraft landing gear having variable damping dependent
on the relative position of the elements of the landing
gear.

Summary of the Invention

[0005] According to a first aspect of the present inven-
tion there is provided an aircraft landing gear assembly
according to claim 1 comprising a bogie beam pivotally
coupled to a support member, and a pitch trimmer as-
sembly including a pitch trimmer actuator configured to
exert a biasing force in a first direction and a bias force
transmission assembly configured to receive the biasing
force in the first direction and bias the bogie beam to-
wards a predetermined neutral position relative to the
support member irrespective of the initial position of the
bogie beam.
[0006] By providing an arrangement in which a biasing
force acting in one direction only biases the bogie beam
to a neutral position irrespective of the starting position
of the bogie beam, a simplified actuator can be used.
[0007] The pitch trimmer actuator may comprise a sin-
gle gland linear actuator. This reduces the likelihood of
fluid loss from the actuator. Preferably, the pitch trimmer
actuator comprises a hydraulic actuator.
[0008] The pitch trimmer assembly may include a hy-
draulic accumulator. This allows the assembly to be self-
contained, thus realising potential weight & packaging
benefits.
[0009] The bias force transmission assembly compris-
es a bias force transmission head at the free end of the
pitch trimmer actuator and at least one contact point on
the bogie beam, the one or more contact points being
configured to receive the biasing force from the bias force
transmission head and being configured to define the
predetermined neutral position of the bogie beam. This
has the advantages of being relatively simple and robust.
[0010] The bias force transmission assembly compris-
es a pair of contact points located on the bogie beam
either side of the pivot axis of the bogie beam and ar-
ranged to both be in contact with bias force transmission
head when the bogie beam is in the predetermined neu-
tral position. This has the advantage that the bias force
is applied to one of the contact points if the bogie beam
is not in the neutral position, and the pair of contact points
limit the movement of the actuator when the neutral po-
sition is reached.
[0011] The contact points may be asymmetrically
shaped and/or located with respect to the pivot axis of
the bogie beam. This allows the orientation of the bogie
beam in the neutral position to be set.
[0012] The contact point of the bias force transmission
assembly may alternatively comprise a cam profile, the
bias force transmission head being configured to contact
the cam profile and transmit the bias force thereto, the
cam profile defining the predetermined neutral position
of the bogie beam. The cam profile provides the advan-
tage that the contact between the cam profile and the
force transmission head can be controlled to be a non-
sliding contact, thus reducing wear. The cam profile may
also provide the advantage of controlling the rate of
change of position of the bogie beam independently of
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the rate of movement of the pitch trimmer actuator.
[0013] Preferably, the bias force transmission head is
rotatable relative to the cam profile. This further reduces
possible wear.
[0014] Alternatively, the bias force transmission as-
sembly may comprise a toothed pinion gear configured
to transmit a rotational force to the bogie beam and at
least one toothed rack in engagement with pinion gear,
the toothed rack having a contact point configured to en-
gage with the force transmission head of the pitch trimmer
actuator. This also provides the advantages of minimis-
ing wear, as well as allowing mechanical multiplication
of the force applied by the actuator, by selection of gear
size and/or ration.
[0015] Alternatively, the support member comprises
an oleo-pneumatic shock absorber having at least one
fluid chamber, wherein the pitch trimmer actuator is in-
tegrally formed with the oleo-pneumatic shock absorber
and is in fluid communication with the fluid chamber. This
has the advantage that a separate pressure accumulator
for the pitch trimmer assembly is not necessary.
[0016] According to a second aspect of the present
invention there is provided an aircraft landing gear as-
sembly according to claim 10 comprising a bogie beam
pivotally coupled to a support member, and a pitch trim-
mer assembly including a pitch trimmer actuator config-
ured to exert a biasing force in a first direction and a bias
force transmission assembly configured to receive the
biasing force in the first direction and bias the bogie beam
towards a predetermined neutral position relative to the
support member, the bias force transmission assembly
comprising: a mounting bracket located on the support
member to which a first end of the pitch trimmer actuator
is pivotally coupled at a first pivot point; and an attach-
ment point located on the bogie beam to which a second
end of the pitch trimmer actuator is pivotally coupled at
a second pivot point, wherein the first pivot point, second
pivot point and a third pivot point about which the bogie
beam is pivotally coupled to the support member are con-
figured such that they are co-linear on a straight line.
[0017] The geometry of this arrangement is such that
extension of the pitch trimmer actuator in a single direc-
tion drives the bogie beam towards the neutral position
regardless of the initial position of the bogie beam.

Brief Description of the Drawings

[0018] By way of example only, certain embodiments
of the invention will now be described by reference to the
accompanying drawings, of which:

Figure 1 schematically illustrates an aircraft landing
gear having a known pitch trimmer arrangement;

Figure 2 schematically illustrates a pitch trimmer as-
sembly according to an embodiment of the present
invention;

Figure 3 schematically illustrates a portion of a pitch
trimmer assembly according to an embodiment of
the present invention;

Figure 4 schematically illustrates a further embodi-
ment of a pitch trimmer assembly of the present in-
vention;

Figure 5 schematically illustrates a further embodi-
ment of a pitch trimmer assembly according to the
present invention;

Figure 6 schematically illustrates a portion of an air-
craft landing gear according to an embodiment of
the present invention having a pitch trimmer assem-
bly incorporated within a shock strut; and

Figure 7 schematically illustrates a further embodi-
ment of an aircraft landing gear according to the
present invention.

Detailed Description

[0019] Figure 1 schematically illustrates a typical ar-
rangement of an aircraft main landing gear including a
pitch trimmer assembly that will be readily recognised by
the skilled person. The landing gear assembly 2 includes
a support member 4 that has an upper portion 6 arranged
to be pivotally coupled to the main body of the aircraft
(not illustrated) and a lower portion 8 that is slidably re-
ceived within the upper portion 6. The support member
4 typically, but not necessarily, comprises a telescopic
oleo-pneumatic shock strut. The lower portion 8 of the
support member is pivotally coupled to a bogie beam 10
by means of a bogie beam pivot pin 12. In the particular
example illustrated in Figure 1, the bogie beam 10 has
first and second axles rotatably mounted at either end
on which respective pairs of wheels 14 are mounted. In
Figure 1 only a single one of each pair of wheels 14 is
illustrated for the sake of clarity. A pitch trimmer assembly
16 is coupled between the lower portion 8 of the support
member 4 and the bogie beam 10. The pitch trimmer
assembly 16 includes a telescopic pitch trimmer actuator
18 that has a first end pivotally coupled to the lower por-
tion 8 of the support member 4 and a second end that is
also pivotally coupled towards one end of the bogie beam
10. It will therefore be appreciated that by controlling the
extension or retraction of the pitch trimmer actuator 18,
the bogie beam 10 can be rotated about the bogie beam
pivot pin 12 so as to orientate the bogie beam 10 relative
to the support member 4 as desired.
[0020] Figure 2 schematically illustrates some ele-
ments of an aircraft landing gear assembly according to
an embodiment of the present invention. Not all elements
are illustrated for the purposes of clarity. The landing as-
sembly includes a bogie beam 20 that is configured to
be pivotally coupled to a support member (not illustrated)
by means of a bogie beam pivot pin (not illustrated) as
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described above with reference to the known aircraft
landing gear assembly shown in Figure 1. In Figure 2,
the bearing housing 22 that is arranged to receive the
bogie pivot pin is illustrated for the purposes of indicating
the pivot point/axis of the bogie beam. The landing gear
assembly also includes a pitch trimmer assembly 26. In
the particular embodiment illustrated the pitch trimmer
assembly includes a linear pitch trimmer actuator 28 that
has an actuator piston 30 slidably received within a piston
chamber 32, which is filled with an operating fluid, such
as hydraulic oil. The piston chamber 32 is in fluid com-
munication with a hydraulic accumulator 34. The hydrau-
lic accumulator is of a form generally known in the art but
in the particular embodiment illustrated comprises a first
chamber 36 in fluid communication with the piston cham-
ber 32 of the pitch trimmer actuator 28, and a second
chamber 38 separated from the first chamber 36 by a
slidable seal 40, or alternatively a fluid tight and imper-
vious membrane. The second chamber 38 contains a
compressible fluid such as nitrogen gas, thereby provid-
ing a spring medium. A single dynamic seal, or gland, 42
provides a seal between the oil filed piston chamber 32
of the pitch trimmer actuator and the piston 30 so as to
prevent oil leakage from the pitch trimmer actuator 28.
[0021] The piston 30 of the pitch trimmer actuator has
at its free end a force transmission head 44, which in the
embodiment illustrated in Figure 2 comprises a substan-
tially flat plate. The gas pressure within the second cham-
ber 38 of the accumulator 34 (which may be preset by
known means) provides a predefined spring force that is
transmitted via the hydraulic fluid in the first chamber 36
of the accumulator and the piston chamber 32 of the ac-
tuator to the actuator piston 30 as a biasing force. That
biasing force is transmitted by the force transmission
head 44 to a pair of contact points 46 mounted on the
bogie beam 20. The contact points 46 are located either
side of the pivot centre of the bogie beam such that the
bias force exerted in a first, single, direction by the pitch
trimmer piston 30 urges the bogie beam to rotate until
both contact points 46 are in contact with the force trans-
mission head 44 of the piston 30, thus biasing the bogie
beam into a predetermined neutral position (relative to
the support member of the landing gear assembly).
[0022] It will be appreciated that irrespective of the in-
itial position of the bogie beam relative to the support
member application of the bias force in the same, first,
direction will cause the bogie beam to be biased, or
urged, towards the desired neutral position. The desired
neutral position of the bogie beam can be predetermined
by the physical configuration of the contact points 46
(which may also be referred to as contact pads or contact
knuckles). For example if the contact pads 46 have the
same height relative to the surface of the bogie beam
then the neutral position when both contact points 46 are
in contact with the force transmission head 44 of the ac-
tuator piston 30 will be substantially 90° relative to the
longitudinal axis of the actuator piston. If, for example,
one of the contact points 46 has a reduced height relative

to the other contact point then the neutral position of the
bogie beam when both contact points 46 are in contact
with the transmission head 44 of the actuator piston will
be at an angle of less than or greater than 90° with respect
to the longitudinal axis of the piston 30 of the actuator.
The same effect may be achieved by mounting the pitch
trimmer actuator at an angle relative to the support mem-
ber, for example, or angling the surface of the force trans-
mission head 44 relative to the longitudinal axis of the
piston 30. The hydraulic/gas accumulator 34 shown in
Figure 2 may, in other embodiments, be omitted with the
hydraulic actuator 28 being simply connected to a pres-
surized hydraulic line. However, the inclusion of the ac-
cumulator 34 allows the pitch trimmer assembly to be
self-contained which has benefits in maintenance and
overall weight of the system.
[0023] Figure 3 schematically illustrates an alternative
arrangement of the bias force transmission assembly. In
Figure 3 the bogie beam and main components of the
pitch trimmer actuator are omitted for the sake clarity. In
Figure 3, relative to Figure 2, the contact pads 46 are
replaced with a single cam element 50 that is configured
to have a centre of rotation 52 that coincides with the
rotation centre of the bogie beam. The cam element may,
for example, by configured to be mounted on the bogie
beam pivot pin, or may be connected to, or formed inte-
grally with, the bogie beam itself. In both alternatives the
cam element 50 is configured to be fixed in position with
respect to the bogie beam. The cam element 50 has two
separate cam lobes 54 that are located either side of the
centre rotation 52. The cam lobes 54 perform the same
function as the individual contact pads 46 of the embod-
iment shown in Figure 2. However, the profile of the cam
lobes is such that only a rolling contact patch exists be-
tween the cam lobes and the force transmission head 44
during extension of the pitch trimmer actuator. In Figure
3, the cam element 50 is illustrated in the bogie beam
neutral position and therefore both cam lobes 54 are in
contact with the force transmission head 44 of the pitch
trimmer actuator piston 30. It will therefore be appreciat-
ed that in a similar manner to the embodiment shown in
Figure 2, the embodiment shown in Figure 3 the desired
neutral position of the bogie beam can be dictated either
by relative rotational mounting of the cam element to the
bogie beam, or alternatively appropriate differential
shaping of the individual cam lobes 54.
[0024] Figure 4 schematically illustrates a further em-
bodiment in which individual cam elements 66 are pro-
vided on the bogie beam 20, either side of the bogie beam
pivot point, but the pitch trimmer piston 30 terminates in
a cylindrical or spherical force transmission head 64. The
cam elements 66 are configured to form a depression,
or valley, into which the force transmission head 64 is
received and which effectively defines the neutral posi-
tion of the bogie beam 20. Consequently, adjustment of
the desired neutral position can be achieved by the rel-
ative positioning of the cam element 66 such that the
depression, or valley, is formed to one side or the other
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of the pivot point of the bogie beam. The cylindrical or
spherical force transmission head 64 is preferably rotat-
ably mounted to the piston 30 of the pitch trimmer actu-
ator to enable it to roll over the surfaces of the cam ele-
ment 66, as opposed to sliding, thereby reducing me-
chanical wear on the force transmission head 64 and
cam element 66.
[0025] A further alternative arrangement is illustrated
in Figure 5. In Figure 5 the pitch trimmer actuator piston
30 and bias force transmission head 44 are generally of
the same from as in the embodiment illustrated in Figure
2. The bogie beam 20 has a toothed gear 50 formed on,
or attached, to it centred about the pivot point of the bogie
beam. Two toothed racks are slidably mounted on either
side of the toothed gear 50, with each rack 52 being in
engagement with the toothed gear 50. Each rack 52 is
free to move in a direction substantially parallel to the
longitudinal axis of the piston 30 of the pitch trimmer ac-
tuator as the bogie beam, and hence toothed gear 50,
rotates. A first end 56 of each toothed rack 52 is config-
ured to be suitable for being in contact with the force
transmission head 44 of the pitch trimmer actuator piston.
In use, a pitch trimmer actuator piston will exert a biasing
force to one or other of the end surfaces 56 of a respective
one of the toothed racks 52 and exert a linear biasing
force that will move the toothed rack linearly, thereby
imparting rotation of the toothed gear 50 and therefore
bogie beam. This will also transmit a linear movement of
the opposing toothed rack 52 in the opposite linear di-
rection. When both end surfaces 56 of the toothed racks
52 are in contact with the bias force transmission head
44 of the pitch trimmer piston then the bogie beam 20
will be held in the desired neutral position. The relative
orientation of the bogie beam with respect to the other
elements of the landing gear assembly can be predeter-
mined by relative positioning of the two opposing tooth
racks 52. The use of the toothed racks and tooth gear 50
avoids potential wear arising from sliding or rolling con-
tact between different surfaces, and also provides for the
introduction of some mechanical amplification of the bias
force exerted by the pitch trimmer actuator, e.g. through
the selection of the gear ring and the possibility of further
intermediate gear elements.
[0026] Figure 6 schematically illustrates an aircraft
landing gear assembly according to a further embodi-
ment of the present invention, in which the pitch trimmer
actuator is incorporated into the sliding tube (shock strut)
of the landing gear. The shock strut 64 is of otherwise a
generally conventional construction, having an upper cy-
lindrical portion 66 having a first end arranged to be cou-
pled to a portion of the aircraft structure (not illustrated),
and a lower portion 68 slidably received within the upper
portion 66. Hydraulic oil 62 and gas 63, such as nitrogen,
are contained within the upper and lower portions. The
pitch trimmer actuator 76 is incorporated into a portion
of the lower portion 68 of the shock strut in an area that
would ordinarily be devoid of further structures. The pitch
trimmer actuator is otherwise as described with reference

to Figure 2, having a piston 80, internal piston head 82
located within an oil filled chamber 83, and a biasing force
transmission head 84 arranged to be in contact with a
number of contact pads or knuckles 84 formed on the
bogie beam 20. The oil filled chamber 83 of the pitch
trimmer actuator 76 is in fluid communication with the
hydraulic oil within the main shock strut 64. As a conse-
quence, the compressible gas 63 within the shock strut,
which primarily provides a spring function for the tele-
scopic shock strut, also provides the desired spring force
within the pitch trimmer actuator thereby removing the
need for a separate accumulator (as illustrated in Figure
2). The incorporation of the pitch trimmer actuator within
the shock strut provides a number of advantages includ-
ing a reduced susceptibility to the leakage of hydraulic
fluid or spring gas, due to the greater capacity of the
shock strut, plus there is only a single device to monitor
and replenish fluid levels as necessary. Also, the loss of
fluid in the main shock strut will be easier to identify as
it will cause a reduction in the exposed portion of the
lower portion 68 of the shock strut under ground loading
(i.e. the upper and lower portions of the shock strut will
be more compressed than normal). However, it is also
possible in alternative embodiments for the pitch trimmer
76 to be fluidly isolated from the shock strut 64, in which
case an additional connection to an independent pres-
surised fluid supply, or separate pressure accumulator,
is required.
[0027] As an aside, in Figure 6 it will be noted that the
two contact pads 86 against which the bias force trans-
mission head 84 of the pitch trimmer actuator is in contact
are not similarly sized. This, as previously described in
relation to Figure 2, gives rise to a desired neutral position
of the bogie beam 20 in which the longitudinal axis of the
bogie beam and pitch trimmer actuator are not orthogonal
with respect to one another.
[0028] Figure 7 schematically illustrates a landing gear
assembly according to a further embodiment of the
present invention. As with the embodiments previously
described, a bogie beam 20 is pivotally coupled to a lower
portion of a support member or shock strut 94. The pivot
axis of the bogie beam with respect to the support mem-
ber is labelled P1 in Figure 7. A telescopic pitch trimmer
actuator 96 is pivotally coupled at a first end to the bogie
beam 20 and at a second end to a pitch trimmer mounting
bracket 98, shown in Figure 7 in a broken outline. The
mounting bracket 98 and the attachment point at which
the pitch trimmer actuator 96 is pivotally coupled to the
bogie beam are located such that the attachment point
of the pitch trimmer actuator to the bogie beam (labelled
P2 in Figure 7) are geometrically arranged such that the
pivot point P3 at which the pitch trimmer actuator 96 is
pivotally connected to the mounting bracket 98 is located
in between the pivot point P1 of the bogie beam 20 and
support leg 94 and the attachment point P2 of the pitch
trimmer actuator 96 and the bogie beam. The attachment
bracket 98 and attachment point of the pitch trimmer ac-
tuator to the bogie beam are configured such that when
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the bogie beam is in the desired neutral position, as in-
dicated in Figure 7, the two attachment points P2 and P3
of the pitch trimmer actuator to the bogie beam and
mounting bracket 98 respectively, and the pivot point P1
of the bogie beam and support member are substantially
aligned on the same axis, indicated by the chained line
in Figure 7. As a result of this geometry, rotation of the
bogie beam in either direction away from the desired neu-
tral position causes the attachment point P2 of the pitch
trimmer actuator to the bogie beam 20 to move through
an arc indicated by the broken curved line in Figure 7
such that placement of the pivot point between the pitch
trimmer actuator and bogie beam (P2) anywhere along
that arc, for example at point P2’ or P2", results in the
pitch trimmer actuator 96 being placed in compression.
The inherent spring force within the pressurised pitch
trimmer actuator will cause the actuator to exert a biasing
force urging the actuator out of compression and thereby
urging the bogie beam back towards the neutral position.
[0029] However, in the embodiment illustrated in Fig-
ure 7 the pitch trimmer actuator 96, as is the case with
the other embodiments illustrated in the previous Fig-
ures, only exerts a biasing force in a first, single, direction
and therefore only requires a single dynamic seal or
gland.

Claims

1. An aircraft landing gear assembly comprising:

a bogie beam (20) pivotally coupled to a support
member (64), the bogie beam having a prede-
termined neutral position relative to the support
member:
a pitch trimmer assembly (26) ncluding a pitch
trimmer actuator (28,76) configured to exert a
biasing force in a first direction and a bias force
transmission assembly configured to receive the
biasing force, wherein the bias force transmis-
sion assembly comprises a bias force transmis-
sion head (44,64,84) at the free end of the pitch
trimmer actuator and a pair of contact points (46,
56, 66, 86) on the bogie beam either side of the
pivot axis of the bogie beam, the contact points
being configured to receive the biasing force
from the bias force transmission head and to
define the predetermined neutral position of the
bogie beam, wherein both contact points are in
contact with the bias force transmission head
when the bogie beam is in the predetermined
neutral position.

2. An aircraft landing gear assembly according to claim
1, wherein the pitch trimmer actuator (28, 76) com-
prises a single gland linear actuator.

3. An aircraft landing gear assembly according to claim

2, wherein the pitch trimmer actuator (28, 76) com-
prises a hydraulic actuator.

4. An aircraft landing gear assembly according to claim
3, wherein the pitch trimmer assembly (26) includes
a hydraulic accumulator (34).

5. An aircraft landing gear assembly according to any
preceding claim, wherein the contact points (46, 56,
66, 86) are asymmetrically shaped.

6. An aircraft landing gear assembly according to any
preceding claim, wherein the contact point of the bias
force transmission assembly comprises a cam pro-
file (54, 66), the bias force transmission head (44,
64) being configured to contact the cam profile and
transmit the bias force thereto, the cam profile de-
fining the predetermined neutral position of the bogie
beam.

7. An aircraft landing gear assembly according to claim
6, wherein the bias force transmission head (64) is
rotatable relative to the cam profile (66).

8. An aircraft landing gear assembly according to claim
1, wherein the bias force transmission assembly
comprise a toothed pinion gear configured to trans-
mit a rotational force to the bogie beam and at least
one toothed rack in engagement with pinion gear,
the toothed rack having a contact point configured
to engage with the force transmission head of the
pitch trimmer actuator.

9. An aircraft landing gear assembly according to any
preceding claim wherein the support member (64)
comprises an oleo-pneumatic shock absorber (66,
68) having at least one fluid chamber (62), wherein
the pitch trimmer actuator i (76) sintegrally formed
with the oleo-pneumatic shock absorber and is in
fluid communication with the fluid chamber.

10. An aircraft landing gear assembly comprising:

a bogie beam | (20) pivotally coupled to a support
member (94);
a pitch trimmer assembly including a pitch trim-
mer actuator (96) configured to exert a biasing
force in a first direction to bias the bogie beam
towards a predetermined neutral position rela-
tive to the support member;
a mounting bracket (98) ocated on the support
member to which a first end of the pitch trimmer
actuator is pivotally coupled at a first pivot point
(P3); and
an attachment point located on the bogie beam
to which a second end of the pitch trimmer ac-
tuator is pivotally coupled at a second pivot point
(P2),
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wherein the first pivot point, second pivot point
and a third pivot point (P1) about which the bogie
beam is pivotally coupled to the support member
are configured such that they are substantially
aligned when the bogie beam is in the neutral
position such that rotation of the bogie beam
away from the neutral position results in com-
pression of the pitch trimmer actuator in an op-
posite direction to the biasing force.

Patentansprüche

1. Flugzeugfahrwerksanordnung mit:

einem Drehgestellträger (20), der schwenkbar
mit einem Stützelement (64) gekoppelt ist, wo-
bei der Drehgestellträger eine vorbestimmte
neutrale Position relativ zu dem Stützelement
aufweist;
einer Neigungstrimmeranordnung (26), die ei-
nen Neigungstrimmeraktuator (28, 76) aufweist,
der zum Ausüben einer Vorspannkraft in eine
erste Richtung ausgebildet ist, sowie eine Vor-
spannkraft-Übertragungsanordnung aufweist,
die zum Empfangen der Vorspannkraft ausge-
bildet ist, wobei die Vorspannkraft-Übertra-
gungsanordnung einen Vorspannkraft-Übertra-
gungskopf (44, 64, 84) an dem freien Ende des
Neigungstrimmeraktuators und ein Paar von
Kontaktpunkten (46, 56, 66, 86) auf dem Dreh-
gestellträger auf beiden Seiten der Schwenk-
achse des Drehgestellträgers aufweist, wobei
die Kontaktpunkte zum Empfangen der Vor-
spannkraft von dem Vorspannkraft-Übertra-
gungskopf und zum Definieren der vorbestimm-
ten neutralen Position des Drehgestellträgers
ausgebildet sind, wobei beide Kontaktpunkte in
Kontakt mit dem Vorspannkraft-Übertragungs-
kopf sind, wenn der Drehgestellträger in der vor-
bestimmten neutralen Position ist.

2. Flugzeugfahrwerksanordnung nach Anspruch 1,
wobei der Neigungstrimmeraktuator (28, 76) einen
Linearaktuator mit einer einzigen Stopfbuchse auf-
weist.

3. Flugzeugfahrwerksanordnung nach Anspruch 2,
wobei der Neigungstrimmeraktuator (28, 76) einen
Hydraulikaktuator aufweist.

4. Flugzeugfahrwerksanordnung nach Anspruch 3,
wobei die Neigungstrimmeranordnung (26) einen
Hydraulikspeicher (34) aufweist.

5. Flugzeugfahrwerksanordnung nach einem der vor-
stehenden Ansprüche, wobei die Kontaktpunkte (46,
56, 66, 86) asymmetrisch ausgebildet sind.

6. Flugzeugfahrwerksanordnung nach einem der vor-
stehenden Ansprüche, wobei der Kontaktpunkt der
Vorspannkraft-Übertragungsanordnung ein No-
ckenprofil (54, 66) aufweist, wobei der Vorspann-
kraft-Übertragungskopf (44, 64) zum Kontaktieren
des Nockenprofils und zum Übertragen der Vor-
spannkraft auf das Nockenprofil ausgebildet ist, wo-
bei das Nockenprofil die vorbestimmte neutrale Po-
sition des Drehgestellträgers definiert.

7. Flugzeugfahrwerksanordnung nach Anspruch 6,
wobei der Vorspannkraft-Übertragungskopf (64) re-
lativ zu dem Nockenprofil (66) drehbar ist.

8. Flugzeugfahrwerksanordnung nach Anspruch 1,
wobei die Vorspannkraft-Übertragungsanordnung
ein verzahntes Ritzel aufweist, das zum Übertragen
einer Drehkraft auf den Drehgestellträger ausgebil-
det ist, sowie eine Zahnstange, die in Eingriff mit
dem Ritzel ist, wobei die Zahnstange einen Kontakt-
punkt aufweist, der zum Eingreifen mit dem Kraftü-
bertragungskopf des Neigungstrimmeraktuator aus-
gebildet ist.

9. Flugzeugfahrwerksanordnung nach einem der vor-
stehenden Ansprüche, wobei das Stützelement (64)
einen oleo-pneumatischen Stoßdämpfer (66, 68) mit
mindestens einer Fluidkammer (62) aufweist, wobei
der Neigungstrimmeraktuator (76) einstückig mit
dem oleo-pneumatischen Stoßdämpfer ausgebildet
ist und in Fluidverbindung mit der Fluidkammer ist.

10. Flugzeugfahrwerksanordnung mit:

einem Drehgestellträger (20), der schwenkbar
mit einem Stützelement (94) gekoppelt ist;
einer Neigungstrimmeranordnung mit einem
Neigungstrimmeraktuator (96), der zum Ausü-
ben einer Vorspannkraft in eine erste Richtung
ausgebildet ist, um den Drehgestellträger in
Richtung einer vorbestimmten neutralen Positi-
on relativ zu dem Stützelement vorzuspannen;
einer Montagehalterung (98), die sich auf dem
Stützelement befindet, an dem ein erstes Ende
des Neigungstrimmeraktuators an einem ersten
Schwenkpunkt (P3) schwenkbar gekoppelt ist;
und
einem Befestigungspunkt, der sich auf dem
Drehgestellträger befindet, an den ein zweites
Ende des Neigungstrimmeraktuators an einem
zweiten Schwenkpunkt (P2) schwenkbar ge-
koppelt ist;
wobei der erste Schwenkpunkt, der zweite
Schwenkpunkt und ein dritter Schwenkpunkt
(P1), um den der Drehgestellträger schwenkbar
mit dem Stützelement gekoppelt ist, derart aus-
gebildet sind, dass eine Drehung des Drehge-
stellträgers weg von der neutralen Position in
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einer Kompression des Neigungstrimmeraktua-
tors in einer zu der Vorspannkraft entgegenge-
setzten Richtung resultiert.

Revendications

1. Ensemble de train d’atterrissage d’aéronef
comprenant :
un balancier de bogie (20) couplé en pivotement à
un élément de support (64), le balancier de bogie
ayant :

une position neutre prédéterminée par rapport
à l’élément de support :
un ensemble de réglage de pas (26) comprenant
un actionneur de réglage de pas (28, 76) confi-
guré pour exercer une force de sollicitation dans
une première direction et un ensemble de trans-
mission de force de sollicitation configuré pour
recevoir la force de sollicitation, dans lequel l’en-
semble de transmission de force de sollicitation
comprend une tête de transmission de force de
sollicitation (44, 64, 84) au niveau de l’extrémité
libre de l’actionneur de réglage de pas et une
paire de points de contact (46, 56, 66, 86) sur
le balancier de bogie de chaque côté de l’axe
de pivot du balancier de bogie, les points de con-
tact étant configurés pour recevoir la force de
sollicitation de la tête de transmission de force
de sollicitation et pour définir la position neutre
prédéterminée du balancier de bogie, dans le-
quel les deux points de contact sont en contact
avec la tête de transmission de force de sollici-
tation lorsque le balancier de bogie est dans la
position neutre prédéterminée.

2. Ensemble de train d’atterrissage d’aéronef selon la
revendication 1, dans lequel l’actionneur de réglage
de pas (28, 76) comprend un actionneur linéaire de
joint à labyrinthe unique.

3. Ensemble de train d’atterrissage d’aéronef selon la
revendication 2, dans lequel l’actionneur de réglage
de pas (28, 76) comprend un actionneur hydraulique.

4. Ensemble de train d’atterrissage d’aéronef selon la
revendication 3, dans lequel l’ensemble de réglage
de pas (26) comprend un accumulateur hydraulique
(34).

5. Ensemble de train d’atterrissage d’aéronef selon
l’une quelconque des revendications précédentes,
dans lequel les points de contact (46, 56, 66, 86)
sont formés de manière asymétrique.

6. Ensemble de train d’atterrissage d’aéronef selon
l’une quelconque des revendications précédentes,

dans lequel le point de contact de l’ensemble de
transmission de force de sollicitation comprend un
profilé de came (54, 66),
la tête de transmission de force de sollicitation (44,
64) étant configurée pour être en contact avec le
profilé de came et y transmettre la force de sollicita-
tion, le profilé de came définissant la position neutre
prédéterminée du balancier de bogie.

7. Ensemble de train d’atterrissage d’aéronef selon la
revendication 6, dans lequel la tête de transmission
de force de sollicitation (64) peut tourner par rapport
au profilé de came (66).

8. Ensemble de train d’atterrissage d’aéronef selon la
revendication 1, dans lequel l’ensemble de transmis-
sion de force de sollicitation comprend un engrenage
à pignons denté configuré pour transmettre une for-
ce de rotation au balancier de bogie et au moins une
crémaillère dentée en mise en prise avec l’engrena-
ge à pignons, la crémaillère dentée ayant un point
de contact configuré pour se mettre en prise avec la
tête de transmission de force de l’actionneur de ré-
glage de pas.

9. Ensemble de train d’atterrissage d’aéronef selon
l’une quelconque des revendications précédentes,
dans lequel l’élément de support (64) comprend un
amortisseur oléopneumatique (66, 68) ayant au
moins une chambre de fluide (62), dans lequel l’ac-
tionneur de réglage de pas (76) est solidaire avec
l’amortisseur oléopneumatique et est en communi-
cation de fluide avec la chambre de fluide.

10. Ensemble de train d’atterrissage d’aéronef
comprenant :

un balancier de bogie (20) couplé en pivotement
à un élément de support (94) ;
un ensemble de réglage de pas comprenant un
actionneur de réglage de pas (96) configuré
pour exercer une force de sollicitation dans une
première direction pour solliciter le balancier de
bogie vers une position neutre prédéterminée
par rapport à l’élément de support ;
un support de montage (98) positionné sur l’élé-
ment de support auquel une première extrémité
de l’actionneur de réglage de pas est couplée
en pivotement au niveau d’un premier point de
pivot (P3) ; et
un point de fixation positionné sur le balancier
de bogie auquel une seconde extrémité de l’ac-
tionneur de réglage de pas est couplée en pivo-
tement au niveau d’un deuxième point de pivot
(P2),
dans lequel le premier point de pivot, le deuxiè-
me point de pivot et un troisième point de pivot
(P1) grâce auxquels la balancier de bogie est
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couplé en pivotement à l’élément de support
sont configurés de sorte à être sensiblement ali-
gnés lorsque le balancier de bogie est dans la
position neutre, de sorte qu’une rotation du ba-
lancier de bogie à distance de la position neutre
se traduit par la compression de l’actionneur de
réglage de pas dans une direction opposée à la
force de sollicitation.
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